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Formation of somites during vertebrate development involves
ultradian oscillations (from 1 to 2 h) in gene expression. We
hypothesized that circadian-controlled genes may play a role in the
core timekeeping mechanism governing somitogenesis. Past studies
in our lab revealed a circadian-controlled output gene, xNocturnin, is
highly expressed in somites. To investigate xNocturnin's role in
somite segmentation and/or its timing, morpholinos (MOs) were
utilized to decrease xNocturnin protein expression on one side of the
embryo. Xenopus laevis embryos were injected in one cell at the 2-cell
stage with either a MO that binds the translation start site of
xNocturnin mRNA or a control MO. Injected embryos were cultured
for 24 h, fixed, and assayed for muscle actin (a marker of somites)
using whole-mount immunohistochemistry. We found that injecting
xNocturnin MO into one cell of a 2-cell stage embryo decreases the
amount of detectable somites on the injected side compared to the
uninjected side. Weakened segmentation and/or fewer numbers of
somites suggest that xNocturnin may be involved in the timing or
differentiation of somites. Data from other studies suggest that
cellular events following an ultradian rhythm could be modulated or
governed by circadian genes, and it revealed genes involved in
somitogenesis (i.e. hairy2a) have both a circadian rhythm and somite
segmentation specific rhythm. If this is true, then a novel, pleiotropic
function for xNocturnin has been discovered.
doi:10.1016/j.ydbio.2011.05.651
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Irxl1 (Iroquois-related homeobox like-1) is a newly identified
homeodomain-containing transcription factor that belongs to the
TALE superclass of atypical homeodomain protein. During embryonic
development, Irxl1 is expressed in the progenitors of skeletal muscle,
tendon and cartilage in somites and limb buds, suggesting its role in
the musculoskeletal system development. To investigate the roles of
Irxl1 in the formation of the musculoskeletal system in mammals, we
generated mice carrying a null allele of the Irxl1 gene. Irxl1
homozygous mice presented with a kinky tail and all the Irxl1
knockout mice examined showed reduced tendon formation through-
out the body including the head, trunk, limb and tail. Bone and skeletal
muscle morphology in the Irxl1 knockout mice appeared normal. We
next examined the effect of the Irxl1 deficiency on musculoskeletal
system development. During early differentiation of tendon progeni-
tors, the expression patterns of somite compartment markers includ-
ing Sox9, Myogenin, Pax9 and tendon lineage marker Scleraxis were
indistinguishable between the homozygotes and wildtype embryos.
On the other hand, at the later tendon maturation stages, expressions
of collagens and several tendon marker genes, such as tenomodulin
and fibromodulin, were reduced in the tendon precursors of the Irxl1
homozygous mutant embryos. These results suggest that Irxl1 is
dispensable for the initial step of the tendonprogenitor differentiation,
and instead required for the later maturation stages of the tendon
formation during the embryonic development.
doi:10.1016/j.ydbio.2011.05.652
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Normal development requires a balance between cell death and
proliferation. Using a genetic approach in the mouse, we are studying
how Apaf1, a programmed cell death (PCD) factor, and SHH, a growth
factor, coordinate to pattern the thoracic skeleton. Animals lacking
Apaf1 develop normal skeletonswhile those null for Shh lack vertebrae
and vertebral ribs but form sternal ribs and a sternum.WhenApaf1 and
Shh (DKO) are both removed, however, the axial skeleton fails to
develop. This was surprising because removal of a PCD gene would be
expected to rescue rib formation in the ShhKO. Upon examining PCD in
the different genotypes, a normal pattern is observed in wild-type
embryos but is absent in the Apaf1 KO. Shh KO embryos exhibit an
increase in PCD concentrated in the sclerotome. The combined absence
of Shh and Apaf1 eliminates this increase even though the Shh KO rib
phenotype is not rescued. This suggests that in the DKO, the rib
progenitors die by another mechanism or fail to proliferate. To
determine which progenitors give rise to specific parts of the thoracic
skeleton, gene expression patterns were analyzed. No difference was
observed betweenwild-type and Apaf1 KO embryos. Shh KO and DKO
embryos do not express sclerotome markers, Sox9 and Pax9, and lack
epaxial but not hypaxial muscle progenitors. These results imply an
unexpected requirement for Apaf1 during development and suggest
that the vertebral and sternal ribs are established by different
mechanisms. These studies pave the way for future investigations into
the molecular control of cell proliferation, death and cell fate changes
during mammalian development and hopefully our observations will
direct therapeutic methods to prevent cell death due to injury.
doi:10.1016/j.ydbio.2011.05.653
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The Non-Canonical Wnt/Planar Cell Polarity (PCP) pathway in
mammals regulates cell polarity, convergent extension (CE) move-
ments and oriented cell division. In all this cases, PCP signaling has
the same final effect of lengthening and narrowing tissues during
development. Analyses of mice mutants for PCP core genes have
revealed a growing list of new PCP phenotypes as diverse as: neural
tube formation, polarization of the sensory epithelia within the inner
ear and convergence and extension of the cochlea, midgut formation,
cardiac and nephron arrangement and cell polarity of growth plate
chondrocytes. In our laboratory we have demonstrated that Xenopus
Syndecan-4 (xSdc4), a cell-surface heparan sulfate proteoglycan and
focal adhesion component, regulates Non-Canonical Wnt signaling
and is essential for CE and neural tube closure in Xenopus embryos.
This evidence suggests a possible interaction between xSdc4 and
components of the PCP pathway. Our aim is to study the role of
Syndecan-4 (Sdc4) and its relation with the PCP pathway during
mouse development. Importantly, no role for Sdc4 in mouse
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development has been described. We studied the expression pattern
of Sdc4 in different stages of mouse development from E7.5 to E11.5
by in situ hybridization and using a LacZ knockin allele of Sdc4. Sdc4
is broadly expressed including: neural tube, otic placode, heart, gut,
kidney, and organ of Corti. Moreover, this expression pattern
overlapped temporally and spatially with Strabismus (Stbm) and
Frizzled-3 in the neural tube, hindgut and neural folds. To study the
function of Sdc4 in mouse development we have begun to assess
Wnt/PCP phenotypes on null Sdc4 mice (Sdc4−/−). The cochlea
phenotype evaluated by scanning electron microscopy and fluores-
cence microscopy shows an asymmetry in the hair cells of the organ
of Corti and additional sensory hair cells outside of the sensory
epithelia, suggesting a role for Sdc4 on PCP. To directly determine its
interaction with components of the PCP pathway we are studying the
genetic interaction between Sdc4 and Stbm during mouse develop-
ment using the Loop-tail mouse. In addition, we have evaluated the
levels of expression of Heparan Sulfate Proteoglycans in the Sdc4−/−
mice and we have found that Syndecan-1 and -3 are up-regulated in
Sdc4−/− MEFs. This up-regulation with other members of the Sdc
family suggests some compensation in the Sdc4 null mice. Regarding
this, actually we are crossing the Syn4 and Syn1 null mice. Our
studies will contribute to the understanding of the interaction
between extracellular matrix components and PCP pathway signal-
ing. Grant Sponsors: Beca Apoyo de Tesis (AT24090074) CONICYT
Chile; FONDECYT Chile (1100471).
doi:10.1016/j.ydbio.2011.05.654
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Freshwater prawn embryos develop from centrolecithal eggs, and
superficial cleavage leads to blastoderm formation, while the central
mass of yolk remains undivided. The embryonized nauplius, a
landmark in the development of crustaceans, is characterized by
three pairs of naupliar appendages anteroposteriorly positioned
(antennulae, antennae, and mandibles) and the following embry-
onized postnauplius stages arise from the differentiation and growth
of the postnaupliar appendages. Because in this study we observed
that UV-B radiation produced morphological defects in prawn
embryos, we aimed to look for some responses of embryonic cells
to UV-B at the early postnauplius stage (E7), which corresponds to a
stage of embryos that still have not developed their eyes. Since
immunofluorescence with anti-active caspase 3 specifically demon-
strated an expressive labeling of this protein in the prospective
central nervous system (CNS) cells of UV-B irradiated embryos,
therefore we wanted to study the differentiation of the CNS neurons
using cross-reactive antibodies that recognize even-skipped and
ingrailed/invected, two transcription factors that are insect molecular
neuronal markers. We observed that embryos irradiated for 30 min
with a 6 W UVB lamp (irradiance 310 mW.cm−2) showed a weak
expression of anti-4D9, which recognizes the engrailed/invected gene
products, mainly in the abdominal neuromeres. Immunofluorescence
using anti-2B8 revealed a weak labeling for the even-skipped protein
in the cerebral ganglia, as well as in the thoracic and abdominal
neuromeres. Our results showed that the UV-B radiation causes
impairment on the proper neuronal differentiation and axonal
projection during early organogenesis of freshwater prawns.
doi:10.1016/j.ydbio.2011.05.655
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There is a world-wide effort, the International Knockout Mouse
Consortium (IKMC), to knock out each of the 23,000 genes of the
mouse, one at a time, and breed the resultant mice. Thirty percent of
these mouse lines have been observed to be embryonic lethal,
accentuating the need for mouse embryo phenotyping. 3D volumetric
high resolution imaging is one method to characterize morphological
phenotypes in both wild-type and mutant mouse embryos. This study
outlines the imaging protocols optimized for high-throughput mouse
embryo imaging using Optical Projection Tomography (OPT), Mag-
netic Resonance Imaging (MRI) and Micro-CT (μCT) along with
computer automated image registration of the resultant mouse
embryo images. Methods: Six E15.5 mouse embryos were imaged
with both μCT and MRI while six E12.5 mouse embryos were imaged
with all three imaging modalities. A model-independent average
image of each embryonic age and imaging modality was created
using automated image registration. Results: Qualitatively, the
computer automated image registration algorithm successfully
registers MRI, OPT, and Micro-CT mouse embryo images at the two
stages of development tested. Through the image registration
algorithm, the intersample variation can be measured as the root
mean square displacement that the source wild-type embryos images
underwent to reach each homologous point in the average image. It is
evident that the variation between C57/Bl6 embryos is low with most
root mean square displacement values between 50–150 μm which
equates to approximately 4–5 voxels. Gross abnormalities in
morphology in mutant strains that are significantly larger than these
values can be detected with our software tools.
doi:10.1016/j.ydbio.2011.05.656
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